Introduction
Changing patterns of warfare coupled with improvements in protective body armor have combined synergistically to decrease truncal and abdominal trauma in contrast to previous conflicts. Despite the many advances in protective body armor, penetrating abdominal trauma remains an inevitable component of war surgery. Rapid recognition and treatment of intraabdominal injuries are necessary to ensure maximal survival with the minimum amount of morbidity.
Trauma to the abdomen, both blunt and penetrating, can lead to occult injury that can be devastating or fatal if not recognized and treated in a timely manner. In an unstable patient who presents with an abdominal injury, the decision to operate is usually straightforward. In this circumstance, exploratory laparotomy should be performed as soon as the diagnosis is made. In a few rapidly hemorrhaging patients with thoracoabdominal injuries, a rapid decision must be made as to which cavity to enter first. This chapter addresses some of these issues.
Penetrating injuries below the nipples, above the symphysis pubis, and between the posterior axillary lines must be treated as injuries to the abdomen and mandate further workup and/or exploratory laparotomy.
 Posterior truncal penetrating injuries from the tip of the scapula to the sacrum may also cause retroperitoneal and/ or intraabdominal injuries. A low threshold for exploratory laparotomy in these patients is warranted when limited diagnostic modalities are available.
Diagnosis of Abdominal Injury
 Document a focused history to include time of injury, mechanism of injury, previous treatments employed, and any drugs administered.  Inspection of the fully exposed chest and abdomen will be the most reliable part of the physical examination, especially regarding penetrating injuries.  The most important determination is whether or not a patient requires urgent laparotomy. Do not focus on making a specific diagnosis.
Indications for Laparotomy
The most important decision is to determine who needs surgery. 
FAST Views
A typical portable sonography device is shown in Fig. 17 
Diagnostic Peritoneal Aspiration
Historically, diagnostic peritoneal lavage played a role in blunt abdominal trauma diagnosis; however, the utility of the lavage continues to decrease in the setting of improvements in both US skills and technology, coupled with the widespread use of CT scan. Far-forward combat medical units are not routinely outfitted with appropriate equipment, such as microscopic and laboratory functions that provide cell counts or fluid enzyme determinations. Thus, the only reliable information obtained from a lavage is the aspiration of gross blood or DPA.
Advantages:
 Quickly ascertain intraperitoneal blood.  May help determine which body cavity to enter first in an unstable patient with truncal injury.
Disadvantages:
 Invasive, often not reproducible, significantly slower than FAST.  May be useful when US and/or CT are not available, or as triage tool. o If needed, divide both the left and right triangular ligamentous attachments of the liver to improve exposure in the right upper quadrant or upper midline.  Fold the left lateral segment of the liver down and to the right to improve exposure at the gastroesophageal junction.  Improve exposure to the liver by extending the incision into the inferior sternum and/or across into the lower right chest (thoracoabdominal).
Gastric Injuries
 The stomach is a vascular organ and will do well after most any repair.  The entire stomach must be visualized.
o When exploring the stomach, enter the lesser sac by dividing the gastrocolic ligament and reflecting the stomach up toward the head to evaluate for posterior wall injuries.  Encircle the distal esophagus with a Penrose drain to provide traction and improve visibility for high midline injuries.  Once all gastric injuries have been identified, minimally debride and primarily close stomach defects in 1 or 2 layers with permanent sutures.  Place the nasogastric tube and confirm position with palpation.
o Consider use of a large gastrostomy tube (a large Foley or Malecot may work if no gastrostomy tubes are available). o Remember to have the nasogastric tube or gastrostomy tube irrigate postoperatively with 30 mL of saline every 2 hours to ensure that the tube does not become clogged. (Fig. 17-7) . o Remember to place a feeding jejunostomy for nutrition. o The procedure of LAST RESORT is pancreaticoduodenectomy. In the acute and damage control settings, there is NO role for reconstruction during the initial procedure in patients with traumatic pancreaticoduodenectomy.  Duodenal injury caveats.
Duodenal Injuries
o Widely drain all injuries with closed-suction drains. o Any method used to close the pylorus will typically last only 14-21 days. o The possibility of injury to the biliary and pancreatic ducts should be considered when injuries involve the second portion of the duodenum or the pancreatic head. from behind the liver, this indicates a retrohepatic venous injury or a retrohepatic vena caval injury. These injuries carry an extremely high mortality. If the retrohepatic hemorrhage is controlled with packing, the best mechanism to deal with these injuries is to maintain tamponade by aggressively packing the liver and ICU resuscitation. If necessary, these injuries may be addressed once the patient has been more adequately resuscitated and transferred to a higher role of care with the resources to care for the patient.  As a last resort, consider cross-clamping the aorta in the left chest or upper abdomen if all other modalities fail to control hemorrhage to the liver.  Use finger fracture of liver parenchyma to expose deep bleeding vessels and oversew directly.  Large exposed injuries of the liver parenchyma can be controlled in a number of ways: o Exposed large vessels and ducts should be suture-ligated.
Pancreatic Injuries
o Overlapping mattress sutures of no. 0 chromic on a blunt liver needle is fast and effective for controlling raw surface bleeding. o Placement of SURGICEL on the raw surface and highpower electrocautery is also effective.  Bleeding tracts through the liver can be controlled by tying off the end of a Penrose drain, placing it through the tract, and "inflating" it with saline to tamponade the tract.  Urgent surgical resection is strongly discouraged:
o Indicated only when packing/pressure fails. o Follow functional or injury pattern, not anatomical lines.  Use a pedicle of omentum in a large defect to reduce dead space.
Prevention and treatment of coagulopathy, hypothermia, and acidosis are essential in the successful management of major liver injuries. APPLY DAMAGE CONTROL TECHNIQUES EARLY.
 Retrohepatic vena cava and hepatic vein injuries require a tremendous amount of resources (blood products, operating room time, equipment) typically unavailable in a forward surgery setting (on-table triage in mass casualty). o Packing is the most successful option. o If packing fails, consider hemorrhage control by total hepatic vascular isolation or atriocaval shunt ( Fig. 17-8 ) in order to effect injury repair.  Provide generous closed-suction drainage around major liver injuries.
Biliary Tract Injuries
 Injuries to the gallbladder are treated by cholecystectomy.  Repair common bile duct injuries over a T-tube. o A no. 4-0 or smaller absorbable suture is used on the biliary tree.  Extensive segmental loss requires choledochoenterostomy or tube choledochostomy (depending on time and patient physiology).  Drain widely. 
Splenic Injuries

Colon Injuries
Simple, isolated colon injuries are uncommon. 17-9 ).  Peritonealized rectal injuries are easily accessed transabdominally and should be repaired and protected with diversion.
Retroperitoneal Injuries
 Left medial visceral rotation moves the colon, pancreas, and small bowel to expose the aorta rapidly. Proximal aortic control can be rapidly obtained with compression or a clamp on the aorta at the esophageal hiatus, or through the left chest.  Right medial visceral rotation (colon + Kocher maneuver to elevate duodenum) exposes the subhepatic vena cava.  Three zones of the retroperitoneum (Fig. 17-10) :
o Zone I-central, supracolic: explore for all injuries. o Zone II-lateral: blunt trauma, avoid exploration if possible because exploration increases the likelihood of opening a stable hematoma and, thus, precipitating nephrectomy. Explore for penetrating trauma. o Zone III-pelvic: blunt trauma, do not explore, likely associated with pelvic fracture. Explore for penetrating trauma.  Gain proximal vascular control before entering the hematoma.  A few penetrating battlefield wounds are isolated, small, and without visceral contamination, and it is perhaps safe to close the skin. Most are not, and these patients will be passed quickly from one surgeon to the next, so the risk of missed and catastrophic infection is increased; the skin should not be closed.  Retention sutures should be considered, but should be reserved for patients undergoing definitive surgical repair. There is no role for the placement of retention sutures if a patient is going to return to the OR for scheduled repeat laparotomy.
Abdominal Closure
For Clinical Practice Guidelines, go to http://usaisr.amedd.army.mil/clinical_practice_ guidelines.html
